Two newly synthetized chromogenic substrates N a -tosyl-Z,-arginine-p-nitroanilide (ΤΑΡΑ) and N a -benzyloxycarbonyl-£-arginine-pnitroanilide (ΖΑΡΑ) were used for the determination of trypsin activity in duodenal contents before and after stimulation with cholecystokinin-rpancreozymin and secretin. In addition, the trypsin activity of the same duodenal samples was determined with the aid of N^-benzoyl-jD, Ζ,-arginine-p-nitroanilide (ΒΑΡΑ) and N a -tosyl-Z,-arginirie-methyl ester (TAME). Duodenal contents from a total of 27 control subjects and 8 patients with pancreatic exocrine insufficiency were studied. The values for trypsin concentration and output displayed a high degree of correlation with all investigated substrates. It was possible to establish the recalculation coefficients for both concentration (ΖΑΡΑ = 5.63 ΤΑΡΑ, ΒΑΡΑ = 1.20 ΤΑΡΑ, TAME = 1.20 ΤΑΡΑ) and output (ΖΑΡΑ = 5.51 ΤΑΡΑ, ΒΑΡΑ = 0.58 ΤΑΡΑ, TAME = 0.57 ΤΑΡΑ) of duodenal trypsin. The use of ΤΑΡΑ and ΖΑΡΑ for the determination of trypsin in biological material is suggested. 
Two newly synthetized chromogenic substrates N a -tosyl-Z,-arginine-p-nitroanilide (ΤΑΡΑ) and N a -benzyloxycarbonyl-£-arginine-pnitroanilide (ΖΑΡΑ) were used for the determination of trypsin activity in duodenal contents before and after stimulation with cholecystokinin-rpancreozymin and secretin. In addition, the trypsin activity of the same duodenal samples was determined with the aid of N^-benzoyl-jD, Ζ,-arginine-p-nitroanilide (ΒΑΡΑ) and N a -tosyl-Z,-arginirie-methyl ester (TAME). Duodenal contents from a total of 27 control subjects and 8 patients with pancreatic exocrine insufficiency were studied. The values for trypsin concentration and output displayed a high degree of correlation with all investigated substrates. It was possible to establish the recalculation coefficients for both concentration (ΖΑΡΑ = 5.63 ΤΑΡΑ, ΒΑΡΑ = 1.20 ΤΑΡΑ, TAME = 1.20 ΤΑΡΑ) and output (ΖΑΡΑ = 5.51 ΤΑΡΑ, ΒΑΡΑ = 0.58 ΤΑΡΑ, TAME = 0.57 ΤΑΡΑ) of duodenal trypsin. The use of ΤΑΡΑ and ΖΑΡΑ for the determination of trypsin in biological material is suggested. This report compares the above-mentioned synthetic substrates with each other, and with the classical substrate, N^-tosyl-L-arginine methylester (TAME), with respect to their suitability for the determination of trypsin in the duodenal contents of controls and subjects with exocrine pancreatic insufficiency. ). In addition the values of bicarbonate concentration and output, amyl se and lipase output in duodenal juice as well as the serum levels of these enzymes were determined. According to our experience (5) the pancreozymin-secretin test (CPZ-S test) was considered to reflect an organic disease of the pancreas, if at least three of the above-mentioned parameters yielded pathologic results. Duodenal contents were obtained from 27 controls of both sexes aged 21 to 71 years (mean age 47.8 years) and from 8 patients aged 17 to 58 years (mean age 42.1 years) with exocrine pancreatic insufficiency.
*) The D, L-foim has been used exclusively in this study.
2 ) Output CPZ, S!, S 2 , S 3 = duodenal contents -20 min (ml) χ concentration of trypsin (U/l) of duodenal contents. The final dimethylsulphoxide concentration was 1 per cent. 5 ml substrate solution, 0.9 ml distilled water and 0.1 ml duodenal contents diluted in the ratio 1:2-1:5 were mixed and incubated for 10 min at 25° C. After this period 1 ml of 30 per cent acetic acid was added and the reaction product, p-nitroaniline (e = 8800 1 · mol" 1 · cm" 1 ; I.e. 1), determined at 410 nm. The pH-stat method with TAME was described in a previous report (6) .
Concentration and output values of duodenal trypsin before and after CPZ-S stimulation in both groups of patients displayed an assymetric distribution. Logarithmic transformation resulted in a satisfactory symmetry of the measured data. Thereafter the mean values (x g ) and their 95 per cent confidence limits (XgL> *gu)
were calculated. Trypsin values obtained with the use of ΤΑΡΑ and ΖΑΡΑ were correlated with values obtained with ΒΑΡΑ. Furthermore ΤΑΡΑ and ΒΑΡΑ results were compared with values obtained with the use of TAME. Equations of regression lines, correlation and recalculation coefficients were estimated.
Results
In controls the CPZ-sample of duodenal contents displayed the highest values of both trypsin concentration and output (Table 1) . These values were much higher than before stimulation and they declined gradually in duodenal samples aspirated after secretin injection. In patients with exocrine pancreatic insufficiency the maximum concentration of duodenal trypsin was again in the CPZ-sample , but the highest output value was shifted to the Si-sample (aspirated for the first 20 min after secretin injection). Both values decreased in the remaining S-samples. The rise of concentration and output values of duodenal trypsin in the CPZ-sample compared with the sample before stimulation is much lower than in controls ( Table 1) .
The values of duodenal trypsin obtained with different substrates both in controls and the pathologic group displayed a high degree of correlation. Trypsin activities determined with the use of TAME were lower than values observed with the chromogenic substrates. The relation of duodenal trypsin values determined with ΤΑΡΑ, ΖΑΡΑ, ΒΑΡΑ and TAME was found to be constant in both groups. The following recalculation coefficients may be used for trypsin concentration (or output): ΖΑΡΑ = 5.63 (5.51) ΤΑΡΑ; ΒΑΡΑ = 1.20 (0.58) ΤΑΡΑ; TAME = 1.20 (0.57) ΤΑΡΑ ( Fig. 1 and 2 ).
Discussion
The substrate mostly used so far for the determination of trypsin in biological material has been the classical substrate TAME (N a -tosyl-Z,-arginine methylester). Its clinical application is limited because of demands upon time and expensive technical equipment. These requirements decrease with the use of chromogenic substrates (ΤΑΡΑ, ΖΑΡΑ and ΒΑΡΑ). The reaction product (p-nitroaniline) may be followed by spectrophotometry (3) or polarography (7).
In the same sample the values of duodenal trypsin obtained with different substrates reflect the rate of their splitting (see Table 1 ). In this respect the substrates may be arranged in the order: BAPA>ZAPA>TAPA >TAME. The close correlation of values found with the individual substrates made it possible to establish their recalculation coefficients for both the concentration and the output of duodenal trypsin. The decrease of concentration and output values and the shift of maximum output to S-sample in exocrine pancreatic insufficiency correspond to findings of other authors (8) .
At present ΒΑΡΑ and especially TAME are considered the most specific substrates for trypsin determination in biological materials, although e.g. TAME is also split by plasmin, thrombin, salivary protease and papain (9) . This comparative study suggests the use of two new chromogenic substrates, ΤΑΡΑ and ΖΑΡΑ, for the determination of trypsin in biological material with results comparable to those obtained with ΒΑΡΑ and TAME.
